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ABSTRACT
Objective To compare the clinical effectiveness of a
programme of physiotherapy and occupational therapy
with standard care in care home residents who have
mobility limitations and are dependent in performing
activities of daily living.
Design Cluster randomised controlled trial, with random
allocation at the level of care home.
Setting Care homes within the NHS South Birmingham
primary care trust and the NHS Birmingham East and
North primary care trust that had more than five beds and
provided for people in the care categories “physical
disability” and “older people.”
Participants Care home residents with mobility
limitations, limitations in activities of daily living (as
screened by the Barthel index), and not receiving end of
life care were eligible to take part in the study.
InterventionAtargetedthreemonthoccupationaltherapy
and physiotherapy programme.
Main outcome measures Scores on the Barthel index and
the Rivermead mobility index.
Results 24 of 77 nursing and residential homes that
catered for residents with mobility limitations and
dependency for activities of daily living were selected for
study:12wererandomlyallocatedtotheinterventionarm
(128 residents, mean age 86 years) and 12 to the control
arm (121 residents, mean age 84 years). Participants
were evaluated by independent assessors blind to study
arm allocation before randomisation (0 months), three
months after randomisation (at the end of the treatment
period for patients who received the intervention), and
again at six months after randomisation. After adjusting
for home effect and baseline characteristics, no
significant differences were found in mean Barthel index
scores at six months post-randomisation between
treatment arms (mean effect 0.08, 95% confidence
interval −1.14 to 1.30; P=0.90), across assessments
(−0.01, −0.63 to 0.60; P=0.96), or in the interaction
between assessment and intervention (0.42, −0.48 to
1.32; P=0.36). Similarly, no significant differences were
found in the mean Rivermead mobility index scores
between treatment arms (0.62, −0.51 to 1.76; P=0.28),
across assessments (−0.15, −0.65 to 0.35; P=0.55), or
interaction (0.71, −0.02 to 1.44; P=0.06).
Conclusions The three month occupational therapy and
physiotherapy programme had no significant effect on
mobility and independence. On the other hand, the
variationinresidents’functionalability,theprevalenceof
cognitive impairment, and the prevalence of depression
wereconsiderablyhigherinthissamplethanexpectedon
the basis of previous work. Further research to clarify the
efficacy of occupational therapy and physiotherapy is
required if access to therapy services is to be
recommended in this population.
Trial registration ISRCTN79859980
INTRODUCTION
In the United Kingdom,4% ofthe populationover the
age of 65 are resident in care homes, with this propor-
tion increasing with age. Care homes in the UK are
defined as either providing nursing care (nursing
home) or not providing nursing care (residential care
home). The occupants of residential care homes are,
therefore, generally less dependent than those in nur-
sing care homes, but the level of aid they require pre-
cludes them from living completely independently.
Nursing homes are required to have at least one regis-
tered nurse within the staff.
Seventy five per cent of the population in nursing
homes and residential care homes are severely dis-
abled on at least one dimension of disability, with half
of all residents dependent in self care tasks. It seems
logical to expect that this population of frail elderly
people who have mobility issues and are dependent
in activities of daily living would receive rehabilitation
services. Several surveys, however, have found that
care home residents in the UK have limited access to
rehabilitationservicessuchasphysiotherapyandoccu-
pational therapy. A 2001 study showed that only 3.3%
ofelderlynursinghomeresidentsreceiveoccupational
therapy, whereas only 10% receive physiotherapy, the
majority of which is privately funded.
1 Physiotherapy
and occupational therapy services are far more widely
School of Health and Population
Sciences, Primary Care Clinical
Sciences, University of
Birmingham, Edgbaston,
Birmingham B15 2TT
Correspondence to: T J Hoppitt
t.j.hoppitt@bham.ac.uk
Cite this as: BMJ 2009;339:b3123
doi:10.1136/bmj.b3123
BMJ | ONLINE FIRST | bmj.com page 1 of 9available in other countries,
2-4 and are much more
likely to be requested when costs are reimbursed.
5
Implementing interventions that focus on beha-
vioural change and mobility training in a frail, fre-
quently cognitively impaired, elderly nursing home
population is feasible
6-10; however, interventions are
difficult to maintain owing to the required treatment
intensity and the cost.
11 The high levels of staff knowl-
edge and skill required to continue treatment could be
absent in the UK as training opportunities are scarce
for care home staff.
12-14
Evidence for the benefit of rehabilitation services in
this population is conflicting and inconclusive. A
recent trial concluded that a programme of functional
rehabilitationhadminimalimpactforelderlypeoplein
residential care with normal cognition and no benefit
for those with poor cognition.
15 Similarly, Mozley and
colleaguesfoundlittleornoevidencethatoccupational
therapyreducesdepression,dependency,orlongterm
institutionalisation in elderly care home residents,
16
and Mulrow and colleagues found that physiotherapy
provided only modest mobility benefits in very frail
long stay US nursing home residents with physical
disabilities.
17Incontrast,aUKstudyofcarehomeresi-
dents with stroke related disability found that occupa-
tional therapy was beneficial in terms of maintaining
self care independence.
18 Furthermore, two relatively
recentsystematicreviewsfoundevidencethatphysical
traininghadpositiveeffectsonmobility,physicalfunc-
tioning, and cognition in institutionalised elderly
patients.
1920 Oneofthesereviews,however,concludes
that there is contradictory evidence for the benefits of
physical training on gait and activities of daily living.
19
Physiotherapy and occupational therapy could be
cost effective in elderly care home residents, in that
therapy costs can be outweighed by a reduction in
care requirement, reduced service use costs, and a fall
in hospital admission rates.
9 However, two US studies
foundnostatisticallysignificantdifferenceandaminor
difference in cost between such interventions and rou-
tine care.
2122
The main objective of this trial was to evaluate the
clinicaleffectivenessofaprogrammeofphysiotherapy
and occupational therapyagainststandard care in care
home residents with mobility limitations who are
dependent on carers in some activities of daily living.
METHODS
The register of care homes held by Birmingham City
Council social services for 2004 was used to identify,
within the boundaries of NHS South Birmingham and
NHS Birmingham East and North primary care trusts,
homes that had more than five beds and provided the
care categories “physical disability” and “older peo-
ple.”Fromtheregister,24of77nursingandresidential
homes were selected that catered for residents with
mobility limitations who are dependent in activities
of daily living. Homes were purposely chosen to
encompass variations in geographical location, size,
and funding sector (table 1). Home managers were
approached for consent and care homes were
subsequently recruited between June 2004 and June
2005inthreephasestospreadboththerapistandasses-
sor workload.
At entry of a care home to the study, care home staff
were asked to screen all residents with the Barthel
index of activities of daily living and to provide infor-
mation on cognitive status for consent purposes.
23
Residents who scored below 5 or over 16 on the
Barthel index were excluded from the study on the
basis that the intervention would be considered too
intense or insufficient for their needs, respectively.
Residentswhowereadmittedtohospitalwithacuteill-
nessandthoseadmittedtothecarehomeforendoflife
care were also excluded.
Cognitively sound residents included in the study
provided written informed consent. Residents with
substantial cognitive impairment had consent pro-
vided by their next of kin. Consent was obtained for
all residents before randomisation to minimise selec-
tion bias.
24 Pre-intervention assessments were com-
pleted before randomisation.
A cluster randomised controlled design was used to
randomly allocate care homes to either the inter-
vention arm or the control arm. Randomisation was
performed by an independent principal statistician
who used a computer generated randomisation list.
Treatment arm was revealed to the treating therapists
only, thereby ensuring that allocation was concealed
fromtheindependentassessorsresponsible forallsub-
sequent assessments.
Residents in the intervention arm received a three
month physiotherapy and occupational therapy inter-
vention, whereas those in the control arm received
standard care. The physiotherapy intervention was
developed using a modified version of the protocol
detailed by O’Neil and colleagues and the consensus
of a steering group of expert physiotherapists.
25 Ther-
apywasaimedatenhancingmobilityandtheabilityto
perform activities of daily living independently, and
addressed components such as strength, flexibility,
balance,andexercisetolerance.Inaddition,functional
tasks such as bed to chair transfers, sit to stand, and
walking or wheeling were practised. The intervention
was delivered by two qualified physiotherapists and
Table 1 |Characteristics of care homes recruited to the study
compared with all homes meeting eligibility criteria in south
Birmingham
Sample (n=24) All homes (n=77)
Number of homes by sector (n (%))
Private 18 (75) 51 (66)
Voluntary 3 (13) 10 (13)
Local authority 1 (4) 13 (17)
Housing association 2 (8) 3 (4)
Number of homes by type of care (n (%))
Nursing 8 (33) 20 (26)
Residential 16 (67) 57 (74)
Number of beds (median (min,
max))
35 (11, 76) 28 (7, 76)
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theirdegreeofability.Theleveloftreatmentwasbased
on an initial interview and assessment designed to
establish individuals’ physical and functional status
and equipment needs.
The occupational therapy intervention was devel-
oped using the consensus of an occupational therapy
steering group (as described by Sackley et al).
26 Ther-
apy was targeted towards improving independence in
personal activities of daily living such as feeding, dres-
sing, toileting, bathing, and transferring (for example,
from bed to chair). The intervention was delivered by
two qualified occupational therapists who followed a
clientcentredapproach,includingroutine assessment,
treatment,andreassessment.Thedose,frequency,and
durationofbothphysiotherapyandoccupationalther-
apy were dependent on the goals agreed by the indivi-
dual participant and the therapists and on progress
throughout the intervention.
Theinterventionarmalsoincluded an intervention
delivered to the care home staff.
27 This involved a
programme of staff training to provide practice in
promoting residents’ independence and the use of
therapeutic aids.
28
Residentsincarehomesallocatedtothecontrolarm
continued to receive standard care equal to that
received before recruitment to the trial. Occupational
therapy was not used routinely by any of the homes
andphysiotherapywasaccessedonlyviageneralprac-
titioner referral. None of the homes had an identified
person with specific responsibility for mobility, train-
ing for activities of daily living, or the provision of
adaptive equipment. The control group received the
therapy intervention after the trial had ended.
Outcome measures
Assessments were carried out by two independent
assessors blinded to cluster allocation throughout the
trial. Assessments were conducted before randomisa-
tion (baseline, between July 2004 and July 2005), at
three months after randomisation (that is, at treatment
completion for the intervention group; between Octo-
ber 2004 and October 2005), and at six months after
randomisation (three month follow-up, between Janu-
ary 2005 and January 2006). The primary outcomes
were the scores on the Barthel index and the River-
mead mobility index.
29 Measures of activities of daily
living and of mobility were also selected as main out-
comesbecausetheinterventionwastargetedatapopu-
lation in whom limitations in these parameters are
highly prevalent.
In addition, the mini mental state examination was
used at the first assessment to determine the level of
residents’ cognitive impairment (not an exclusion
criterion).
30 Residents categorised as cognitively
impaired (that is, those who scored less than 24 on
the mini mental state examination) had their principal
carer act as a proxy when completing subsequent pri-
mary outcome measures.
The timed “up & go” test was used to give a physical
measure of mobility to support the primary
measures.
31 We also anticipated that this test might
highlight any false reporting by participants or carers
on the primary measures.
Mood was assessed using the hospital anxiety and
depression scale depression subscale.
32 Residents
unabletocompletethehospitalanxietyanddepression
scale for reasons such as cognitive impairment and ill-
ness had the stroke aphasic depression questionnaire
completed by a proxy.
33 Medical history and comor-
bidity information were also collected.
Data analysis
Thisstudywaspoweredaccordingtoinformationfrom
apilotstudy,
13whichusedanintraclustercorrelationof
0.18 and a standard deviation of 4 units to detect a dif-
ference of 2 units onthe Barthel index at a significance
level of 5% (80% power). A 2 point change on the
Barthel index was thought to be a meaningful change
in independence with respect to activities of daily liv-
ing. A sample size of 300 was targeted to allow for par-
ticipant withdrawal.
Assessed for eligibility (77 homes)
Randomised (24 homes)
Pre-randomisation
Allocated to intervention (12 homes)
  Received intervention
    12 homes (median cluster size=10.5,
      IQR 9.8 to 11.5)
    127/128 (99%) residents
  Did not receive intervention
    Refused to participate (0 homes, 1 resident)
Pre-randomisation
Allocated to control (12 homes)
  Received standard care
    12 homes (median cluster size=8.0,
      IQR 6.8 to 13.3)
    116/121 (96%) residents
  Did not receive standard care
    Refused to participate (0 homes, 1 resident)
    Deceased (0 homes, 1 resident)
    Data missing (0 homes, 3 residents)
3 months post-randomisation
Allocated to intervention (12 homes)
  Received intervention
    12 homes (median cluster size=10.0,
      IQR 7.8 to 10.0)
    108/128 (84%) residents
  Did not receive intervention
    Refused to participate (0 homes, 3 residents)
    Deceased (0 homes, 14 residents)
    Moved (0 homes, 3 residents)
3 months post-randomisation
Allocated to control (12 homes)
  Received standard care
    12 homes (median cluster size=8.0,
      IQR 5.8 to 12.5)
    106/121 (88%) residents
  Did not receive standard care
    Refused to participate (0 homes, 1 resident)
    Deceased (0 homes, 9 residents)
    Moved (0 homes, 5 residents)
6 months post-randomisation
Allocated to intervention (12 homes)
  Received intervention
    12 homes (median cluster size=8.0,
      IQR 7.8 to 9.0)
    99/128 (77%) residents
  Did not receive intervention
    Refused to participate (0 homes, 2 residents)
    Deceased (0 homes, 22 residents)
    Moved (0 homes, 4 residents)
    Ill (0 homes, 1 resident)
6 months post-randomisation
Allocated to control (12 homes)
  Received standard care
    12 homes (median cluster size=6.5,
      IQR 4.8 to 12.0)
    88/121 (73%) residents
  Did not receive standard care
    Refused to participate (0 homes, 1 resident)
    Deceased (0 homes, 18 residents)
    Moved (0 homes, 11 residents)
    Data missing (0 homes, 3 residents)
Analysed
12 homes, 127 (99%) residents
Analysed
12 homes, 116 (96%) residents
Refused to participate (1 home)
Fig 1 | CONSORT diagram. IQR, interquartile range
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spectivelyinaccordancewiththeextendedCONSORT
statement including cluster randomised trials.
3435
Primary analyses for the Barthel index and Rivermead
mobility index were conducted in accordance with the
intention to treat principle and used all data recorded
pre-randomisation, three months post-randomisation,
and six months post-randomisation. The analyses were
carried out by a statistician who was masked to group
allocation, using SAS 9.1. Scores for the Barthel index
andtheRivermeadmobilityindexwere summarisedby
treatment arm at each of the three assessments. Mean
values and 95% confidence intervals were calculated,
althoughconfidenceintervalswerenotadjustedforclus-
tering. Analyses were conducted on individual data at a
5% level of significance.
Separate multilevel models were used to test the
efficacy of the intervention according to Barthel
index score and Rivermead mobility index score
using responses at three months post-randomisation
and six months post-randomisation. Respective
centred pre-intervention scores were included in the
modelas a covariate.
3637Assessment was defined as a
repeated measures factor. Study group, assessment
(three months post-randomisation and six months
post-randomisation), and interaction between the
two were modelled as fixed effects. Care home and
participants were modelled as random effects. Mod-
els with different error structures were fitted.
37 Esti-
mated effects and 95% confidence intervals are
reported from the model of best fit.
Sensitivity analyses (using the same multilevel mod-
els) were conducted on Barthel index and Rivermead
mobility index scores. Data were used from all partici-
pants who were assessed before randomisation and
missing data were imputed through three mechanisms
(best case scenario, worst case scenario, and missing
mechanism). A further analysis was conducted using
a complete data set (data from participants who pro-
videddatapre-interventionandwerenotprotocolvio-
lators). No contradictory findings were found;
therefore, only primary analyses have been reported
in the results section.
A further analysis was conducted using separate
multilevel models to test time standardised area
under the curve values for Barthel index and River-
mead mobility index scores across follow-up assess-
ments. Respective centred pre-intervention scores
were included in the model as a covariate, study
group was modelled as a fixed effect, and care home
andparticipantsweremodelledasrandomeffects.The
sameerrorstructurewasusedasinthe“bestfit”model
above. Estimated intervention effects and 95% confi-
dence intervals are reported. The estimated value for
the intracluster correlation coefficient was computed
using pre-intervention scores on the Barthel index
and the Rivermead mobility index.
RESULTS
Participants
Atotalof24homesand249participantswererecruited
to the trial. Twelve homes were randomised to each
group, with 128 residents allocated to the intervention
arm (median number per home=11) and 121 to the
control arm (median number per home=8). Before
the intervention started, six participants (one in the
intervention group and five in the control group) had
withdrawn from the study. This number increased to
35 by the time of the three month follow-up (20 in the
interventiongroupand15inthecontrolgroup),and62
by the time of the six month follow-up (29 in the inter-
vention group and 33 in the control group). Reasons
for withdrawal are depicted in the consort diagram in
fig 1.
Table 2 indicates participant demographics includ-
ing age, gender, proportion of participants with con-
firmed stroke, level of cognitive impairment, and
proportion of participants with a mood disorder.
Comorbidities
Comorbiditiesofthe249residentswhoparticipatedin
the study were recorded and grouped into categories
accordingtocomorbiditytype.Themajorityofcomor-
bidities were musculoskeletal problems (57% of
Table 2 |Baseline characteristics of care homes and participants by study group
Study group
Combined Intervention Control
Care home factors at baseline
Number of care homes 12 12 24
Median cluster size 10.5 8.0 10
Interquartile range 9.8 to 11.5 6.8 to 13.3 7.5 to 13.0
Resident factors at baseline
Number of residents 128 121 249
Age (years; mean (SD)) 86 (7) 84 (10) 85 (9)
Female (n (%)) 101 (79) 84 (69) 185 (74)
Atleastoneconfirmedstroke(n
(%))
28 (22) 26 (21) 54 (22)
Mini mental state examination score (n (%))
<21 91 (71) 77 (64) 168 (67)
21-23 5 (4) 16 (13) 21 (8)
>24 32 (25) 28 (23) 60 (24)
Hospital anxiety and depression scale (anxiety subscale) score (n (%))
0-7 42 (33) 49 (40) 91 (37)
8-10 7 (5) 9 (7) 16 (6)
11-21 6 (5) 7 (6) 13 (5)
Hospital anxiety and depression scale (depression subscale) score (n (%))
0-7 44 (35) 55 (45) 99 (39)
8-10 7 (5) 7 (6) 14 (6)
11-21 4 (3) 3 (2) 7 (3)
Stroke aphasic depression questionnaire score (n (%))
<14 16 (12) 6 (5) 22 (9)
≥14 52 (41) 37 (31) 89 (36)
Emotional distress 56 (44) 40 (33) 96 (39)
Data missing (n (%))
Did not complete HADS or
SADQ
5 (4) 13 (11) 18 (7)
Mini mental state examination: <21 cognitive impairment; 21-23 borderline; >24 cognitively sound. Hospital
anxiety and depression scale (HADS): 0-7 normal; 8-10 borderline; 11-21 abnormal. Stroke aphasic depression
questionnaire (SADQ): ≥14 depressed; <14 not depressed. Emotional distress: combines participants
categorised as depressed on the SADQ and the HADS depression subscale.
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nervous system (30%) comorbidities were also com-
mon, as was stroke (24%), which was categorised inde-
pendently. The most common specific comorbidities
were arthritis (56%), stroke (46%), dementia (40%),
and diabetes (36%).
Intervention
Tables 3 and 4 indicate the different categories within
the physiotherapy and occupational therapy portions
of the intervention, the total proportion of treatment
timespentworkingoneachcategory,andcomponents
within categories.
Out of 128 participants randomised, 123 received
physiotherapy and occupational therapy to some
degree. The mean number of physiotherapist visits
was 6.4 per resident, with an average total contact
time of 2.21 hours per resident. The mean number of
occupational therapist visits was 9.8 per resident, with
an average total contact time of 3.6 hours per resident.
No serious adverse events were observed in any
of the clusters as a result of the intervention or
assessments.
Primary analyses
Primary analyses were conducted on responses from
243 participants who completed pre-randomisation
measures: 127 in the intervention group and 116 in
the control group. Overall, participants exhibited a
low level of independence before randomisation,
with mean Barthel index scores of 11.1 and 12.5 in
the intervention and control groups, respectively
(table 5). Furthermore, very low levels of mobility
were evident pre-randomisation, with mean River-
mead mobility index scores of 5.8 and 6.9 in the inter-
vention and control groups, respectively (table 4).
No statistically significant differences were found
between the study groups on mean scores for Barthel
indexorRivermeadmobilityindex(adjustingforclus-
ters) at either three months post-randomisation or six
months post-randomisation.
Intracluster correlation coefficient values of 0.49
and 0.48 were calculated using pre-intervention
scores on Barthel index and Rivermead mobility
index, respectively.
Once adjusted for home effect and pre-intervention
scores, none of the differences in mean Barthel
index scores between study groups at six months
post-randomisation follow-up reached the minimal
important difference threshold of 2 index points
(mean effect 0.08, 95% confidence interval −1.14 to
1.30; P value=0.90, table 6). Likewise, the minimal
important difference value of 2 index points was not
reachedforthedifferencesinmeanBarthelindexscores
across assessments (mean effect −0.01, −0.63 to 0.60;
P=0.96) or for the interaction between intervention
and assessment (mean effect 0.42, −0.48 to 1.32;
P=0.36). No differences were statistically significant.
Once adjusted for home effect and pre-intervention
scores, the minimal important difference threshold
of 3 index points was not reached for mean
Rivermead mobility index scores at six months
post-randomisationacrossstudygroups(meaneffect
0.62, 95% confidence interval −0.51 to 1.76; P=0.28),
across assessments (mean effect −0.15, −0.65 to 0.35;
P=0.55), or for the interaction between intervention
and assessment (mean effect 0.71, −0.02 to 1.44;
P=0.06).
38 No differences were statistically significant.
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Fig 2 | Barthel index scores across groups and assessments
(responders). The mean Barthel index scores for participants
in the intervention group did not change notably over time
and were not significantly different from those of participants
in the control group
Table 3 |Proportion of treatment time spent on each
component of the physiotherapy portion of the intervention
Proportion of total
treatment time (%)
Assessments 45.42
Initial interview 25.98
Review 17.54
Goal setting 0.67
Other 1.23
Mobility and transfers 30.28
Bed mobility 0.52
Transfers 14.14
Standing 3.93
Walking 10.98
Other 0.71
Impairment 17.98
Strength 6.40
Balance 3.77
Flexibility 4.61
Endurance 0.15
Group exercise 1.41
Other 1.64
Equipment 0.37
Ambulation/orthopaedic aid 0.37
Communication 5.95
Referrals 0.31
Liaison 3.47
Caregiver education 0.36
Resident education and techniques 1.81
TOTAL 100
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mean Rivermead mobility index scores (fig 3) for
participants at any assessment show that the inter-
vention did not improve the scores of the treatment
group over those of the control group.
In analyses on area under the curve values, no sig-
nificant differences were found across study groups on
Barthel index score (mean effect 0.54, 95% confidence
interval −0.69 to 1.77; P=0.37) or Rivermead mobility
index score (mean effect 1.11, −0.14 to 2.36; P=0.078;
table 6).
The results of the timed “up & go” test were not ana-
lysedasthisoutcomewasfoundtobeinappropriatefor
useinourstudypopulation.Theverylargeamountsof
missing data for this variable and the huge variation in
times among participants who did complete the mea-
sure meant it was not possibleto analyse and drawany
meaningful conclusion from the data.
DISCUSSION
The results of our study suggest that the three month
occupational therapy and physiotherapy programme
was not effective in promoting independent living
and mobility among care home residents over and
above that achieved with standard care.
The intervention was based on “best practice”
approaches developed according to clinical evidence
and expert views. Evidence exists to support occupa-
tional therapy and particular aspects of physiotherapy
after stroke, but little evidence is available to support
more widespread use of physiotherapy and occupa-
tional therapy.
39 Much of the practice of occupational
therapy and physiotherapy is not evidence based,
however, or even theory based, but has developed
through practice and opinion. One could, therefore,
argue that the absence of positive findings in our
study could be because the intervention was inap-
propriateforthetargetgroup,thusresultinginnomea-
surablebenefits.Theinterventiondosevariedbetween
individuals as it was dependent on participants’ and
therapists’ agreed goals and on progress throughout
the intervention period. A different dose could poten-
tially be more beneficial.
Comparison with other studies
Previous studies of physiotherapy and occupational
therapy in this setting provide conflicting results.
15-20
Results of this trial, however, seem to support those of
thestudiesmentionedpreviously,whichconcludedthat
similar functional rehabilitation interventions had mini-
mal impact on elderly people in residential care.
10-13
Limitations
Certain characteristics of the population were unex-
pected, which could suggest that a larger sample is
required. The intracluster correlation coefficients of
0.49 and 0.48 for the Barthel index and Rivermead
mobility index, respectively, were higher than was
anticipated from the sample size calculation con-
ducted; however, similar intracluster correlation coef-
ficientswereobservedinastudywithparticipantsfrom
a similar population.
40 In addition, an analysis of a
large number of studies that used intracluster correla-
tion coefficients concluded that the magnitude of
between cluster variation for a given measure can
rarely be estimated in advance.
41
In this study, care home residents were included in
the trial if they scored in the mid-range on the Barthel
index. It is worth noting that initial Barthel index
screening was carried out by care home staff, and
some residents did not score within the inclusion para-
meters when subsequent baseline assessments were
done. We decided that these residents should remain
in the trial. The inclusion of these residents could pos-
Table 4 |Proportion of treatment time spent on each
component of the occupational therapy portion of the
intervention
Proportion of total
treatment time (%)
Mobility and activities of daily living 41.14
Transfers and mobility 27.60
Group exercises 7.75
Activities of daily living training 5.79
Assessments 35.75
Initial interview 21.89
Review 12.59
Goal setting 1.27
Adaptations 12.41
Adaptive equipment 8.30
Wheelchairs and seating 2.9
Environmental adaptations 1.21
Communication 9.02
Referrals 4.08
Liaisons 3.02
Information 1.19
Caregiver training 0.38
Resident education and techniques 0.35
Other 1.68
TOTAL 100
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Fig 3 | Rivermead mobility index scores across groups and
assessments (responders). The mean Rivermead mobility
index scores for participants in the intervention group did not
change notably over time and were not significantly different
from those of participants in the control group.
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becausetheinterventionwouldbeofinsufficientinten-
sity to be beneficial in these individuals.
Another limitation is the absence of physical perfor-
mance data. The timed “up & go” test was used as an
outcome measure; however, the majority of partici-
pants were unable to complete the task, thus preclud-
ing analyses on this outcome. Other research suggests
thataninabilitytocompletethetimed“up&go”testis
associated with poor health and mortality.
42
The study could also be criticised because all resi-
dents with the defined level of dependency were
referred for physiotherapy and/or occupational ther-
apy, yet in routine clinical practice only those with a
specific problem would be referred. Essentially, the
therapists were in some cases delivering interventions
that maintained the physical abilities of the residents
rather than actively rehabilitated them. In addition, it
could be argued that the setting of this study does not
lenditselftoimprovementsinindependencethatcould
be recorded with the outcome measures selected
because of the standard institutional risk policies in
place. It could potentially be difficult to improve inde-
pendence in an environment where policies require
residents to be assisted in certain activities, whether
they are capable or not. For example, nearly all
homes have a policy of assisted bathing as this activity
of daily living would involve a high risk of falls if done
independently by this population.
Future research
Given that this area of research is relatively novel, the
optimum intervention dose has yet to be established.
Future research should investigate varying intensities
and doses of therapies of this type. In addition, future
studies could use a more selective approach to inter-
vention delivery, as in practice only those individuals
referredfortherapywouldreceivesuchservices.How-
ever, research has shown that care home staff often do
not know when or who to refer for rehabilitation
therapy.
43 Thus, a careful selection process would
need to be adopted to prevent the main objectives of
such research being jeopardised.
This study was novel in that an observational mea-
sure of emotional distress was used for residents who
scored less that 24 on the mini mental state examina-
tion. The levels of emotional distress recorded were
much higher than predicted. Depression would cer-
tainly reduce the ability to engage in therapy and to
retainanyimprovementandcould,therefore,beafac-
tor in the apparent lack of intervention benefit in this
study. Future studies could analyse the different
responses to therapy of individuals with varying levels
of emotional distress.
Other considerations
One issue in care homes in the UK is the ability of staff
to recognise which residents have maintenance or
rehabilitation potential. One recent study found that
stroke patients in nursing homes who were less likely
to receive rehabilitation actually appeared to benefit
more from therapy than did more typical candidates.
19
There seems to be a need for nurses and care home
staff to be better educated with regard to identifying
rehabilitation potential in care home residents.
43
Table 6 |Summary of effects at six months post-randomisation in the multilevel model for
Barthel index and Rivermead mobility index, adjusted for home effect and pre-intervention
scores
Outcome measure
Barthel index Rivermead mobility index
Estimate (95% CI) P value Estimate (95% CI) P value
Repeated measures analysis
Intervention 0.08 (−1.14 to 1.30) 0.90 0.62 (−0.51 to 1.76) 0.28
Assessment −0.01(−0.63 to0.60) 0.96 −0.15(−0.65to0.35) 0.55
Interaction 0.42 (−0.48 to 1.32) 0.36 0.71 (−0.02 to 1.44) 0.057
Covariate 0.71 (0.59 to 0.83) <0.0001 0.61 (0.50 to 0.72) <0.0001
Area under the curve analysis
Intervention 0.54 (−0.69 to 1.77) 0.37 1.11 (−0.14 to 2.36) 0.078
Covariate 0.72 (0.59 to 0.84) <0.0001 0.60 (0.49 to 0.71) <0.0001
Table 5 |Summary statistics of Barthel index and Rivermead mobility index scores
Study group
Intervention Control
n Mean (95% CI) n Mean (95% CI)
Barthel index score
Pre-randomisation 127 11.1 (10.4 to 11.9) 116 12.5 (11.7 to 13.2)
3 months post-
randomisation
108 10.6 (9.8 to 11.4) 106 11.8 (10.9 to 12.6)
6 months post-
randomisation
99 10.7 (9.8 to 11.6) 88 11.9 (10.9 to 12.9)
Rivermead mobility index score
Pre-randomisation 127 5.8 (5.1 to 6.5) 113 6.9 (6.2 to 7.5)
3 months post-
randomisation
107 5.1 (4.4 to 5.8) 106 6.7 (6.0 to 7.5)
6 months post-
randomisation
98 5.2 (4.5 to 6.0) 88 6.5 (5.7 to 7.3)
WHAT IS ALREADY KNOWN ON THIS TOPIC?
Care home residents have greater dependence in activities
of daily living than do community dwelling elderly people
Care home residents have limited access to physiotherapy
and occupational therapy
Research is inconclusive as to whether such therapies are
beneficial in this population and, subsequently, a cost
effective service
WHAT THIS STUDY ADDS
The three month physiotherapy and occupational therapy
intervention delivered did not prove more beneficial than
standard care in this sample
Theprevalenceofmooddisordersandcognitiveimpairment
was greater than was previously anticipated
The findings do not to support the argument that such
services would be cost effective and reduce burden on care
staff and society
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The physiotherapy and occupational therapy inter-
vention administered in this study resulted in no mea-
surable improvements in functional independence and
mobility. It may be hasty to conclude that physio-
therapy and occupational therapy have absolutely no
value in this population. From the outcomes of this
study,however,onecouldconcludethatthesetherapies
do not have an effect on independence and mobility
when applied relatively unselectively. In addition, it
seems that the results do not support the provision of
such services. Further research could investigate a con-
currentinterventiontoaddresstheapparentprevalence
of mood disorders and cognitive impairment in this
population. Until more conclusive findings are avail-
able, current practice and access to rehabilitation ther-
apy services in this population are unlikely to change.
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